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(57) The invention relates to an imidazolidine deriv- 
ative represented by the following general formula (1): 
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aikylpjperazinylcartwnyl groups, N-alkylpiperazinytcart>- 
onytalkyl groups, N-alkylpiperazinylcartx)nyialkyloxy 
groups, and a morpholinocartx)nyl group; X denotes a 
sulfonyl or cartx>nyl group; and Y stands for an oxygen 
or sulfur atom, a chymase inhibitor comprising the same 
as an active ingredient, and a medicine comprising the 
same as an active ingredient, typified by a prophylactic 
and therapeutic agent for a disease of the heart or circu- 
latory system, which is caused by the abnormal acceler- 
ation of production of angiotensin 11. 



wherein A and 6 mean individually an aromatic hydro- 
^ cartx>n group which may be substituted by 1 -3 siiDstitu- 
^ ents selected from halogen atoms, C1.4 alkyi groups, C^ . 
^ 4 alkoxy groups, Ci^ alkylenedioxy groups, a phenoxy 
^ group, a nitro group, a cyano group, a phenyl group, Cg. 
(7) 5 alkanoylamino groups, a carboxyl group which may be 
^ esterified with a C1.4 alkyl or alkenyl group. cartx)xyalkyl 
^ groups which may be esterified with a C^ .4 alkyl or alke- 

nyl group, cartxsxyalkyloxy groups which may be esteri- 
O tied with a Cv4 alkyl or alkenyl group. N- 
Q. 

LU 



Printed by Rank Xerox (UK) Business Services 
2.12.4/3.4 



EP0721 944A1 



Description 
TECHNICAL FIELD 

5 Tlie present invention relates to an imiddzolicline derivative, a chymase inhibitor con^sing the same as an active 
ingredient and a medicine conrprising the same as an active ingredient, such as a prophylactic and therapeutic agent 
for a disease of the cardiac or circulatory system, which is caused by the abnormal acceleration of production of angi- 
otensin II. 

10 BACKGROUND ART 

A renin-angiotensin system Is one of mechanisms by which the blood pressure of a living body is controlled. Angi- 
otensin I (hereinafter abbreviated as "Ang n is excised from angiotensinogen biosynthesized M mSi, by a renal enzyme 
renin, and two amino actd residues of its C-terminal are Iterated to form angiotensin 11 (hereinafter abbreviated as "Ang 

15 11"). It is considered that this Ang II constricts a peripheral vessel and stimulates a sympathetic nerve, ther^ exhibiting 
a hypertensive effect Accordingly, Ang II is an important substance for maintaining the blood pressure. It is however 
considered that the abnormal acceleration of its production may result in an attack of hypertension or heart failure. From 
such a point of view, attention is paid to the relation between an enzyme [angioter^in converting enzyme (hereinafter 
abbreviated as "ACE'O], which converts Ang I to Ang II, and cSseases of ttie heart or circutatory organs, Including hyper- 

20 tension, and various ACE inhibitors have been developed as anti-hypertensive and anti-cardiodysfunctional agents. 

Recently, it has also been revealed that Ang II has an action of facilitating cell growth in addition to the actions of 
constricting the peripheral vessel and stimulating the sympathetic nerve. For example, Naftilan et al. have used cultured 
cells of a rat vascular smooth muscle to show that Ang II plays an important part In the growth of a vascular smooth 
muscle [Hypertension, Vol. 13, pp. 706-71 1 (1989)]. These facts have revealed that Ang II serves as a growth factor for 

25 myocardial cells, Interstitial cells, angioendothelial cells and vascular smooth musde cells and so deeply affects the 
progress of intravascular stenosis attendant on sclerotic vascular lesions, vascular restenosis after the operation of 
percutaneous trarrsluminal coronary angioplasty (hereinafter abbreviated as "PTCA*^, arteriosclerosis, peripheral circu- 
latory failure, diabetic and norxliabetic nephropathy, and a moft>id state called the remodeling of ventricular structure 
after myocardial infarction. 

30 On the basis of these findings, it has been variously attempted to prevent and treat these diseases by suppressing 
the cell growtti-fadlitating action of Ang II with an ACE inhibitor. For example, in Europe, the prophylactic effect of an 
ACE inhibitor, cilazapril on ttie vascular restenosis after ttie operation of PTCA hasbeen evaluated by random multifacility 
collaboration using a placebo as a control. In this clinical study, however, no statistically significant difference has been 
recognized between cilazapril and the placebo, and so it has been unable to be confirmed that cilazapril has an efficacy 

35 in ttie prevention of vascular restenosis after the operation of PTCA [Circulation, Vol. 86, No. 1 , pp. 100-1 10 (1992)]. 

The result of this dinicat study suggests that an Ang II produdng pattiway in which no ACE partidpates exists in 
the human. In fact, Okunishi et al. have identified another enzyme tiian ACE. which converts Ang I to Ang It. in canine, 
simian and human arterial tissues [J. Hypertension. Vol. 2. pp. 277 (1984), and Biochem. Biophys. Res. Commun.. Vol. 
149, pp. 1186 (1987)]. This enzyme is an ^izyme belonging to the serine protease and referred to as chymase, and 

40 converts Ang I to Ang II with better efficiency and higher selectivity ttian ACE. The enzymatic activity of this enzyme is 
inhibited by chymostatin. but not inhibited by any ACE inhibitor. Namely, it is considered that in ttie human, two pattiways 
of an ACE pathway inhtoited by ACE inhibitors and a chymase pathway not inhibited by any ACE inhibitor exist as 
pattiways in which Ang II is produced, and so in the dinical study described above, a clinical effect could not be suff idently 
achieved even when ttie ACE pathway was blocked by ttie ACE inhibitor because ttie chymase pathway has still func- 

45 tioned. 

On ttie other hand, Urata et at. have purified chymase from the human heart and shown ttiat 70 to 80 percent of 
the amount of Ang II produced in ttie heart and blood vessel is accounted for by the chymase pattiway [J. Biol. Chem., 
Vol. 265, pp. 22348-22357 (1990)]. Namely, ttiis report suggests ttiat it is important to inhibit chymase rather tfian ACE 
for ttie prophylaxis of and treatment for diseases of ttie cardiac or circulatory system, which are caused by ttie abnormal 
50 acceleration of productioi of angiotensin II. and chymase inhibitors can be applied to the diseases of the cardiac or 
circulatory system. 

At present, a trypsin inhibitor derived from soybean and an a-anti-trypsin. which are both proteins, chymostatin. 
which is a peptide derivative, phenyl methylsutfonyl fluaide, which is an irreversible inhibitor, and ttie like have been 
known as chymase inhibitors. It is however practically impossible to clinically apply the trypsin inhibitor derived from 
55 soybean and the a-anti-trypsin. which are proteins. Since ttie peptide linkage of chymostatin is easily decomposed in 
vivo, it is difficult to put it to practical use. The irreversible inhit>itor is considered to be inrtposstble to clinically apply it 
because of its non-selective activity. Namely, no clinically applicable chymase inhibitor has been found to date. There 
is thus a demand under the circumstances for development of a clinically applicable chymase inhibitor tied in with the 
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prophylaxis of and treatmerrt for diseases of the cardiac a circulatory system, which are caused by the abnormal accel- 
eration of production of angiotensin II. 

DISCLOSURE OF THE INVENTION 

5 

In order to solve the problems above, the present inventors have extensively carried out synthesis and development 
using, as an index, the inhibitory activity against human heart chymase purified according to the process of Urate et al. 
(see the literature described above). As a result it has been found that imidazolidine derivatives represented by the 
general fbmnula (1 ). which will be descrbed subsequently, inhibit chymase. and further found that these corrpounds are 
10 useful as medicines typified by prophylactic and therapeutic agents for diseases of the cardiac or drculatay system, 
which are caused by the abnamai acceleration of production of angiotensin II. thus leading to completion of the present 
irrvention. 

Namely, the present invention provides an imidazolidine derivative represented by the following general formula (1): 



15 



20 



Y 

(1) 

' 



25 wherein A and B are identical with or different from each other and mean individually an aromatic hydrocarbon group 
which may be substituted by 1 -3 substituents selected from halogen atoms, alkyi groups having 1 -4 cartx>n atoms, alkoxy 
groups having 1-4 cartx}n atoms, alkylenedioxy groups having 1-4 cartx>n atoms, a phenoxy group, a nitro group, a 
cyano group, a phenyl group, alkanoylamino groups having 2-5 cartx>n atoms, a cartxsxyl group which may be esterif ied 
with an alkyI or alkenyl group having 1-4 carbon atoms, carfooxyalkyi groups which may be esterif ied with an alkyI or 

30 alkenyl group having 1 -4 cartx)n atoms, cartxixyalkyloxy groups which may be esterif ied with an alkyI or alkenyl group 
having 1-4 cartwn atoms. N-alkylpiperaanylcarbonyl groups. N-alkylpiperazinylcarbonylalkyI groups. N-alkyl-piperazi- 
nylcartxxiylalkyioxy groups, and a morpholinocarbonyl group; X denotes a sulfonyl a caibonyi group; and Y stands for 
an oxygen or sulfur atom. 

The present invention also provides a medicine comprising the imidazolkiine derivative (1) as an active ingredient. 
35 The present invention further provides a chymase inhibitor comprising the imidazolidine derivative (1) as an active 
ingredient. 

The present invention still further provides a medicinal composition conprising the Imidazolidine derivative (1) and 
a pharmaceutically permissitsle carrier. 

The present invention yet still further provides use of the imidazolidine derivative (1) for a medicine. 
40 The present invention yet still further provides a method of preventing and treating a disease of the cardiac or 
circulatory system, which is caused by the abnormal acceleration of production of angiotensin II. comprising adminis- 
tering an effective amount of the imidazolidine derivative (1) to a patient. 

BEST MODE FOR CARRYING OUT THE INVENTION 

45 

The imidazolidine derivatives according to the present invention are those represented by the general formula (1 ). 
In the general famula (1), the aromatic hydrocartx)n groups indicated by A and B includes phenyl, naphthyl. indenyl, 
anthracenyl and phenanthrenyl groups, and the like. Of these, phenyl and naphthyl groups are particularly prefened. 
Groups substitutabte on the rings of these aromatic hydrocartwn groups include 1-3 substituents selected from 

50 halogen atoms, alkyI groups having 1-4 cartx)n atoms, alkoxy groups having 1 -4 cartx>n atoms, alkylenedioxy groups 
having 1-4 carbon atoms, a phenoxy group, a nitro group, a cyano group, a phenyl group, all^noylamino groups having 
2-5 cartx)n atoms, a cartx^xyl group which may be esterif ied with an alkyi or alkenyl group having 1-4 cartDon atoms, 
carboxyalkyl groups which may be esterif ied with an alkyI or alkenyl group having 1-4 cartwn atoms, cartx)xyaIkyloxy 
groups which may be esterified with an alkyl or alkenyl group having 1-4 carbon atoms, N-alkylplperazinylcartxjnyl 

55 groups. N-alkylpiperazinylcartx)nylalkyl groups, N-alkylptperazinylcartx>nylalkyloxy groups, and a morphollnocartxsnyt 
group. Of these, examples of the halogen atoms include fluorine, chlorine, bromine and iodine atonrs. Examples of the 
alkyl groups having 1-4 cartwn atoms include straight-chain alkyl groups such as methyl, ethyl, n-propyl and n-butyl 
groups, and branched alkyl groups such as isopropyl, sec-butyl and tert-butyl groups. Further, examples of the alkoxy 
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groups having 1-4 cart)on atoms include straight-chain alkyioxy groups such as methoxy. ethoxy. n-propyloxy and n- 
butoxy groups, and branched alkyioxy groups such as isopropyloxy. sec^cxy and tert-butoxy groups. 

The alkylenedioxy groups having 1-4 cartx>n atoms Include methytenecfioxy, ethylenedioxy and trimethylenedioxy 
groups, etc.. with the ethylenedioxy group being particularly preferred. The alkanoylamino groups having 2-5 cartx)n 
5 atoms include acetylamino, propionytamino. butyrylamino and pentanoylamino groups, etc., with the acetylamino group 
being particularly preferred. 

Examples of the alkyi groups having 1-4 cartx>n atoms, with which the above-mentioned cart)Qxyl. cartxixyalkyl or 
cartX2xyaikylaxy group may be estenfled, include straight^hain alkyI groups such as methyl, ethyl, n-propyl and n-butyl 
groups, and branched alky! groups such as isopropyl, sec-butyl and tert-butyl groups. The alkenyl groups, with which 

10 these groups may be esterified. include vinyl, allyl and 3-butenyl groups, etc. The cartxixyalkyi groups are preferably 
cart>oxy-Ci^-alkyl groips. Specific examples thereof include cartxscymethyl, 2-carboxyethyl and 3-cartx)xypropyl 
groups. Further, the cartx3xyalkyk>xy groups are preferably cartx>xy-Ci ^-alkyioxy groups. Specific examples thereof 
include carboxymethoxy. 2-cart>QxyethQxy and 3-carboxyprcpoxy groups. 

AlkyI groups on the nitrogen atoms in the N-alkylpiperazinytcarbonyl groups, N-aIkytpiperazinylcartx)nylalkyl groups 

IS or N-all^piperazinyk:artx)nylalkylOKy groups include alkyI groups having 1 -4 carbon atoms. Exanrples of the a\k^ groups 
having 1-4 cartx>n atoms include straightK^hain alkyl groups such as methyl, ethyl, n-propyl and n-butyl groups, and 
branched alkyl groups such as isopropyl. sec-butyl and tert-butyl groups. The N-alkytpiperazinytcartxyiytalkyI groups 
are preferably N-Cv4-alkylpipera2inylcarbonyl-Ci^-alkyl groups. Specific exanpies thereof indude N-Ci^-alkylplper- 
azinylcarbonylmethyl. N-Ci.4-alkylpiperazinylcartionylethyl and N-Ci.4-alkylpiperazinytearbonylpropyl groups. Further, 

20 the N-aikylpiperazlnylcartx)nylal»^oxy groips are preferably N-Ci^-alMplperazinylcartx)nyl-Ci .4-alMoxy groups. Spe- 
cific exarrples thereof include N-Cv4-alky^ipera2inylcarbonylmethoxy, N-Ci^-alkylplperazinylcart)onylethoxy and N- 
Ci.4-alkytpiperazinylcartx)nylpropoxy groups. 

The aromatic hydrocartx>n groups indicated by A and B may have, on tiieir rings, 1 -3 substituents selected from the 
above-mentioned groups. Groups substitutable on tiie aromatic hydrocarbon group of A are preferably groups selected 

2S from the halogen atoms, alkyl groups having 1 -4 carbon atoms, alkoxy groups having 1 -4 cartx>n atoms, alkylenecfioxy 
groups having 1 -4 cartx>n atoms, a phenoxy group, nitro group, cyano group, phenyl group, carfooxyl group which may 
be esterified with the alkyl or alkenyl group having 1-4 carbon atoms, carboxyalkyi groups which may be esterified with 
the alkyl or alkenyl group having 1-4 carbon atoms, cartx>xyalkylQxy groups which may be esterified with the alkyl or 
alkenyl group having 1-4 cartx>n atoms, N-alkylpiperazinylcarbonyl groups, N-alkytpiperazinylcartx>nylalkyl groups and 

30 N-alkylpiperazinyk;arbonyialkyk>xy groups. More preferable groips substitutable on the aromatic hydrocarbon group of 
A include the halogen atoms, alkyl groups having 1-4 cartx)n atoms, alkoxy groups having 1-4 cartxKi atoms, ethylen- 
edioxy group, phenoxy group, nitro group cyano group, phenyl group, cartxsxyl group which may be esterified with the 
alkyl group having 1 -4 cartxwi atoms or an allyl group, carboxymethyl group which may be esterified with the alkyl group 
having 1-4 cartwn atoms or an ally! group, carboxymettioxy group which may be esterified with the alkyl group having 

35 1-4 carbon atoms or an allyt group, N-metiiyipiperazinylcart)onyl group. N-methylpiperazinylcarbonylmethyl group and 
N-methytpiperazinylcaitx)nylmethQxy group. 

On tiie other hand, groups substitutable on the aromatic hydrocartx)n group of B are preferably groups selected 
from the halogen atoms, alkyl groups having 1 -4 cartxMi atoms, alkoxy groups having 1 -4 cartxsn atoms, phenoxy group, 
alkanoylamino groups having 2-5 castor) atoms, cartxixyl group which may be esterified with tiie alkyi or alkenyl group 

40 having 1-4 cartxsn atoms, N-alkytpiperazinylcarbonyi groups and mapholinocartx>nyl group. More preferable groups 
substitutable on the aromatic hydrocartxxi group of B indude the halogen atonns. alkyl groups having 1 -4 cartx)n atonns, 
alkoxy groups having 1 -4 cartx>n atoms, phenoxy group, acetylamino group, cartxsxyl group which may be esterified with 
the alkyl group having 1-4 cart)on aton^. N-methylpiperazinylcarisonyl group and nfK)rpholinocartx)nyl group. 

The irrddazolidine derivatives (1) accading to the present invention can be prepared, for example, in accordance 

45 with tiie following synthesis process (A) or (B) after protecting their corresponding functional groups with suitable pro- 
tecting groups routinely used in organic chemical reactions as needed. 



so 
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Synthesis process (A): 
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25 

wherein R means a hydrogen atom or a cartsoxy protecting group, and A, B, X and Y have the same meaning as defined 
above. 

Namely, a (thio)isocyanate derivative (a) is reacted with an N-substrtuted glycine derivative (b). When R is a carboxy 
protecting group, the protecting group is then eliminated by hydrolysis to form a compound (c). Thereafter, the compound 
30 (c) is subjected to a ring-dosing reaction, thereby obtaining an imidazolidine derivative (1) according to the present 
invention. 

The reaction of the (thio)tsocyanate derivative (a) with the N*substituted glycine derivative (b) is carried out by sti rring 
the reactants in a temperature range of from room temperature to 1 0O^C in a solvent such as benzene or tetrahydrofuran 
in accordance witti the conditions of the usual urettianation reaction. 
35 As the carboxy protecting group (R), is preferred an easily leaving group such as a metiiyl group. As the elimination 
reaction of the protecting group, is preferred a process in which the protected compound is hydrolyzed with an alkali 
such as sodium hydroxide. 

The ring-dosing reaction of the conpound (c) is convenientiy effected, for example, by reacting a chlorocarbonate 
witii the compound (c) in the presence of a base such as b-iethylamine. 

40 
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Synthesis process (B): 



(d) Y ^'^1 



2B " N N'^ 



(1 -a) 



wherein A. B and Y have the same meaning as d^ined above. 

Namely, a (thio)ur6a (d) and an N-sut>8tituted glycine derivative (e) are 8ut>jected to deammoniation and dehydration- 
condensation to ft)rm an Imidazolidine compound (g). Thereafter, the compound (g) is reacted with an acyi chloride (f), 
30 thereby obtaining an imidazolidine derivative (1-a) according to the presoit invention, in which X is a carbonyl. 

TTie reaction of the (thio)urea (d) with the N-substituted glycine derivative (e) may be conducted in accordance with 
the conditions of the usual dehydration-condensation reaction, for example, by heating the (thio)urea (d) and N-substi- 
tuted glycine derivative (e) to 50'C-200**C in a solvent or without a solvent, thereby forming the imidazolidine compound 

(g). 

35 The reaction of the imidazolidine compound (g) with the acyl chloride (f) is conducted in accordance with the con- 
ditions of the usual N-acylation reaction, for example, by stirring the reactants in the presence of a base such as pyridine 
at a temperature ranging from a temperature chilled with ice water to 100''C. 

The substituents of the imidazolidine derivatives synthesized in accordance with these processes n^y be replaced 
by a method known Qgr in the art. 

40 As demonstrated by Test Examples which will be described sut^sequently, the imidazolidine derivatives (1 ) according 
to the present invention have exc^ient inhibitory activities against chymase as well as cathepsin G and chymotrypsin 
which are kinds of serine protease. 

Okunishi et al. [Hideki Okunishi, Naotaka Shioda. Shinji Takai and Mizuo Miyazaki. "EnshoClnflammation)", Vol. 14, 
No. 3, pp. 193-197 (1994)] used, as models of balloon injury of the common carotid artery, dogs having the same Ang 

45 II producing pathway as the human to consider the role of chymase in the restenosis after PTCA. This paper reported 
that when balloon injury is inflicted on the common carotid artery of a beagle, hypertrophy occurs in the artery on the 
injured side, and so ACE and chymase on the injured artery side increase to 4.6 times and 22 times, respectively, at the 
enzymatic activity level, and also to 4.8 times and 3.4 times, respectively, at the mRNA level as compared with the artery 
on the control side. It was also described that even in the vascular histological aspect, the Ang It concentration on the 

50 injured side increases to about twice the control side. From these experimental facts, Okunishi et at. considered that 
when physical injury by a balloon catheter is inflicted on the vascular wall, gene expression in both chymase and ACE 
rises in response to such infliction, and so their enzymatic activities increase, and concluded that the fact that the enzy- 
matic activity of chynwse increases about 5 times as much as that of ACE though ACE rather increases than chymase 
at the mRNA level indicates that chymase plays an important part in the restenosis after PTCA. 

55 From this report, it is considered that topical increase in the production of Ang II at the injured site, in which chymase 
participates, is tied, through the growth factor-like activity of Ang II. with the wandering of the smooth muscle into the 
tunica intima. its growth in the tunica intima, acceleration of extracellular substrate production and the like, and conse- 
quently causes the restenosis. The imidazolidine derivatives according to the present invention inhibit human heart 
chymase as demonstrated by the Test Example which will be desaibed subsequently. This strongly suggests that the 
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compounds aocorcfing to the present invention suppress the excess production of Ang 1 1 through the inhibition of chymase 
activity, and are hence useful for the prophylaxis of and treatment for diseases of the cardiac or circulatory system, which 
are caused by the abnormal acceleration of production of Ang II. 

Examples of such diseases include heart failure, cardiac hypertrophy, congestive cardiopathy, hypertension, arte- 
5 riosclerosis, peripheral circulatory failure, vascular restenosis after the operation of PICA, and diabetic or nondiabetic 
nephropathy. Since these diseases are said to be caused by the hypertrophy of the heart or tunica intima induced by 
the growth factor-like activity of Ang II. the imidazolidine derivatives aocorcfing to the present invention are useful for the 
prophylaxis of and treatment for these diseases of the cardiac or circulatory system because they inhibit the chymase 
activity. 

10 When the imidazolidine derivatives according to the present invention are used as a medicine, it is only necessary 
to use them as a composition in a preparation form according to its manner of administration in accordance with a 
method known qsls^ in the art by formulating one or nfK>re of the imidazolidine derivatives and optionally incorporating 
a pharmaceuticaiiy permissible carrier. Examples of preparation forms for oral administration include capsules, tablets, 
granules, powders, syrips and dry syrups, while eiamples of preparation forms for parenteral administration include 

15 injections, and besides suppositories such as rectal SLf}positories and vaginal suppositories, transnasal preparations 
such as sprays, ointments, and percutaneous preparations such as tapes for percutaneous at^sorption. In order to 
enhance the effects of the active ingredients according to the present invention, the imidazolidine derivatives may also 
be used in combination with ACE inhibitors such as alacepril. captopril and cilazapril, which are being clinically applied. 
Clinical dose of the compound accorcfing to the present invention varies according to the diseased condition, degree 

20 Of seriousness, age. presence of a complication, and the like of the patient to be dosed, and also its preparation form. - 
However, in the case of oral administration, it may be dosed in an amount of generally 1 -1 ,000 mg, preferably 1 -500 mg, 
mae preferably 5-100 mg per day for an adult In the case of parenteral administration, it may be dosed in an amount 
ranging from a tenth to a half of the amount dosed in the case of the oral administration. These doses may be suitably 
increased or decreased according to the age. cfiseased concfition and the like of the patient to be dosed. 

25 The toxicity of the compounds according to the present inverrtton is low. For example, the acute toxicity values {LD50) 
of compounds of Examples 1 and 2. which will be descrbed subsequentiy, upon elapsed time of 24 hours after oral 
administration to male mice aged 5 weeks were not bwer than 1 g/kg. This value is at least 50 times of tiie clinical dose 
envisaged. Therefore, these compounds are judged to be high in safety. 

30 EXAMPLES 

The present invention will hereinafter be described more specifically on the basis of the following examples. However, 
it goes witiiout saying that the scope of this invention is not limited to these examples. 

35 Example 1 . Synthesis of 3-f4-chlorobenzenesutfonyl)-1-(4-chlQftyh6nvl)imidazoli^^ .4-dione (Compound 1) : 

Three grams (15 mmol) of methyl 4-chlorophenylaminoacetate wa'e dissolved in 40 ml of benzene, and 2.2 ml (15 
mnwl) of 4-chlorobenzenesulfonyl isocyanate were added to the resultant solution, followed by stirring for 1 hour. Crystals 
famed were collected by filtration to obtain N-(4-chlorobenzenesulfonyl)-N*-(4-chlorophenyl)-N'-metiioxycartx3nylmeth- 

40 ylurea (6.1 g) as white aystals. 

The thus-obtained urea derivative in an amount of 2.6 g (6.2 mmol) was dissolved in 50 ml of a liquid mixture of 
methanol/1 N NaOH (1/1), and the solution was stirred for 5 hours. The liquid reaction mixture was weakly acidified and 
then subjected to extraction with etiiyl acetate. The organic layer was washed with water, dried over anhydrous magne- 
sium sulfate and then concentrated under reduced pressure. The resultant residue was subjected to crystallization from 

45 n-hexane/ethyl acetate, tiiereby obtaining N-(4-chlorobenzene-sulfonyl)-N'-(4-chlorophenyl)-N'-carboxymethyl-urea (2.2 
g) as white crystals. 

The thus-obtained cartx)xylic acid derivative (2.2 g, 5.5 rmx>l) was dissolved in anhydrous tetrahydrofuran (50 ml), 
and 2 ntl (15.5 mmol) of triethylamine were added to the resultant solution, followed by cooling to O^C. To the cooled 
mixture, 0.66 ml (6.9 mmol) of ethyl chlorocarixxiate was added, and agitation was conducted for 1 hour at tiiat tem- 

50 perature. Thereafter, the temperature of tiie mixture was raised to room temperature and stirred for 2 hours. Saturated 
saline and ethyl acetate were added to the liquid reaction mixture, and the organic layer was washed with saturated 
saline, dried over anhydrous magnesium sulfate and then concentrated under reduced pressure. The resultant residue 
was subjected to crystallization from n-hexane/ethyl acetate, thereby obtaining 1 .0 g of the titie compound as colorless 
crystals. Besides, the filtrate was concentrated, and the resultant residue was purified by chromatography on silica gel 

55 (eluent: n-hexane/ethyl acetate) to obtain 300 mg of the titie compound. The total amount of the titie compound obtained 
was 1 .3 g (yield: 59.2%). 
Appearance: colorless crystals. 
Melting point: 239-240'C. 

PMR (6ppm, DMSOkJs): 4.49(s,2H). 7,4-8. 1(m,8H). 
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Example 2. Synthesis of 1-phenvl-3-f2-tQiuenesulfonvll-imicia2olidin-2.4 ^onQ (Compound 2): 

In a similar manner to Example 1 , 280 mg (yield: 18.4%) of the title compound were obtained from 1 .6 g (4.6 mmol) 
of N-(2-toluenesulfbnyl)-N'-pher^-N'-cart)oxymethylurea obtained from methyl phenylaminoacetate and 2-toluenesul- 
5 fonyl isocyanate. 

Appearance: cojorless crystals. 
Melting point: Ise-ISO^C. 

PMR (6ppm. DMSOKlg): 2.64(s.3H), 4.59(s.2H), 7.1-8.1(m.9H), 

10 Example 3. Synthesis of 3 4>en2enesulf6ny1-1-DhenvlimidazQlidin-2.4^tQne fComoound 3): 

In a similar manner to Example 1 , 520 mg (yield: 36.6%) of the title compound were obtained from 1 .5 g (4.5 mmol) 
of N-(benzenesulfonyl)-N'i)henyt-N'-cartx}xymethylurea obtained from methyl phenylaminoacetate and benzenesulfonyt 
Isocyanate in a similar manner to Example 1 . 
75 Appearance: colorless crystals. 
Melting point: 212.5-214*0. 

PMR (6 ppm, DMS0<l6): 4.53(s,2H). 7.1-8.1(m.10H). 

Example 4. Synthesis of 3-(4-chlorobenzenesulfonvn-1 -Dhenviimidazolidin-2.4-(fione (Compound 4): 



In a similar manner to Example 1 , 2.3 g (yield: 81.0%) of the title conrpound were obtained from 3.0 g (8.6 mmol) 
of N-(4-chlorobenzenesulfonyO-N'-phenyl-N*-cartx3ocymethyturea obtained from methyl phenylaminoacetate and 4-chlo- 
robenzenesulfbnyl isocyanate in a similar manner to Example 1 . 
Appearance: colorless crystals. 
25 Melting point: 188-1 92''C. 

PMR (6 ppm, CDQa): 4.27(s.2H). 7.2-8.2(m.9H). 

Example 5. Synthesis of 1-phenyl-3-(4-to luenBsulfbnyn-imida20ltdin-2.4<llone (Compound 5): 

30 In a similar manner to Example 1 . 0.6 g (yield: 31 .9%) of the title compound was obtained from 2.0 g (5.7 mmol) of 

N-(4-toluenesulfonyl)-N'-phenyl-N*-cartxjxymethyturea obtained from methyl phenylaminoacetate and 4-toluenesulfonyl 

isocyanate in a similar manner to Exannple 1 . 

Appearance: colorless crystals. 

Melting point: 204-206''C. 
35 PMR (6 ppm. CDCI3): 2.42(s.3H). 4,25(s,2H). 7.2-8.2(m.9H). 

Example 6. Synthesis of 3-(2^hlorob€nzenesulfonvl)-1-phenylimida20lidin-2.4-dione (Compound 6) : 

In a similar manner to Example 1 , 760 mg (yield: 27.7%) of the title compound were obtained from 1 .4 g (7.82 mmol) 
40 of methyl phenylaminoacetate and 1 .7 g (7.82 mmoO of 2-chlorobenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 21 7-220''C. 

PMR (6 ppm. DMSQHde): 4.70(s.2H). 7.0-8.2(m,9H). 
45 Example 7. Synthesis of 1-(4^hlorophenvl)-3-(2.6-drfluorobenzovl)imidazolidin-2.4-dione (Compound 7): 

In a similar manner to Exanrple 1 , 320 mg (yield: 65.6%) of the title compound were obtained from 0.5 g (1 .4 mmol) 
of N-(2,6-dif luorobenzoyI)-N'-(4-chlorophenyl)-N'-cartx>xymethylurea obtained from methyl 4-chlorophenylaminoacetate 
and 2.6-d'rf luorobenzoyi isocyanate in a similar manner to Example 1 . 
so Appearance: colorless crystals. 
Melting point: 197-1 99.5*C. 
PMR (6 ppm, DMSO^): 4.65(s.2H). 7.2-7.8(m.7H). 

Example 8. Synthesis of 3-(4-chlorobenzQvlVlH3henylimidazoltdin-2.4-dione (C ompound 8): 



In accordance with the synthesis process (C). 500 mg (2.84 mmol) of 1 -phenylimidazolidin-2,4-dione were dissolved 
in 20 ml of pyridine. To the solution, 500 mg (2.86 mmol) of p-chlorobenzoyl chloride were added dropwise while chilling 
witii ice water. The resultant mixture was stirred at 0-5<'C for 2 hours, and dilute hydrochloric acid was then added to the 
reaction mixture. Crystals deposited were collected by f Otration by means of suction. These crude aystals were reays- 
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tallized from n-hexane/ethyl acetate, thereby obtaining 220 mg (yield: 25%) of tfie title compound. 

Appearance: colorless crystals. 

Melting point: 182-183.5'C. 

PMR (6ppm, DMSOde): 4.63(s.2H). 7.1-8.1(m,9H). 

5 

Example 9. Synthesis of 3^3enzovl-H)henylimidazolid in-2.4Kjione (Compound 9): 

In a similar manner to Example 1 . 710 mg (yield: 75.6%) of the title compound were obtained from 1 .0 g (3.4 nvnol) 
of N4>enzoyl-N*<phenyl-N'-cartX9cymethylurea obtained from methyl phenylaminoacetate and benzoyl isocyanate in a 
w similar manner to Example 1 . 
Appearance: colorless crystals. 
Melting point: 188-1 92^*0. 

PMR (6ppm, DMSOde): 4.66(S,2H). 7.1-8.1(m.10H). 

IS Example 10. Synthesis of 3-r2-chlorobenz ovlV1-Dhenvl'imidazolidin-2.4Kiione rComoound 10): 

In a similar manner to Example 8, 560 mg (3. 1 8 mmol) of 1 -phenylimidazolidin-2,4-dione were reacted with 560 mg 
(3.22 mmoO of 2-chlaobenzoyl chloride. After completion of the reaction, pyridine was distilled off under reduced pres- 
sure, and the resultant residue was subjected to extraction with ethyl acetate. The organic layer was washed with dilute 

20 hydrochloric acid and with saturated saline. The tiius-washed organic layer was dri ed over anhydrous magnesium sulfate, 
and the solvent was then distilled off. The resultant residue was purified by column chromatography on silica gel (devel- 
oping solvent: methylene chlaide) and subjected to crystallization from n-hexane/ethyl acetate to obtain 130 mg (yield: 
12.9%) of the titie compound. 
Appearance: colorless crystals. 

25 Melting point: 184-185*'C. 

PMR (6 ppm, CDCI3): 4.45(S.2H), 7.2-7.7(m.9H). 

Exanple 11. Synthesis of 3-(3.4^ichlQrobenzQyl)-1 -phenyl-imidazolidin-2.4<iione fComoound 11): 

30 In a similar manner to Example 8. 1 .5 g (yield: 82.0%) of the titie compound were obtained from 930 mg (5.28 mmol) 
of 1 -phenylimidazoiidin-2.4-dione and 1 .1 g (5.28 mmol) of 3.4-dichlorobenzoyl chloride. 
Appearance: colorless crystate. 
Melting point: 202-203*'C. 

PMR (6 ppm. DMSOde): 4.62(s,2H). 7.1-8.4(m.8H). 

35 

Example 12. Synthesis of 1-phenvl-3-f4-methoxvbenzovl)-imidazolidi n-2.4-dione (Compound 12): 

In a similar manner to Example 8, 760 mg (yield: 86.3%) of the title compound were obftained from 510 mg (2.90 
mmol) of 1-phenylimidazolidin-2.4-dione and 500 mg (2.93 mmol) of 4-methQxybenzoyl chloride. 
40 Appearance: colorless crystals. 
Melting point: 161-1 63X. 

PMR (6 ppm. DMS0<l6): 3.89(s.3H), 4.66(s.2H), 7.0-8. 1(m,9H). 

Exanple 13. Synthesis of 1^envl-3-f3-mettioxvbenzoyl)-imidazolidin-2.4-dione (Conrpound 13): 

45 

In a similar manner to Example 8, 580 mg (3.30 rnrnol) of 1 -phenylimidazolidin-2,4-dione were reacted with 560 mg 
(3.29 mmol) of 3-methoxybenzoyl chloride. After completion of tiie reaction, pyridine was distilled off under reduced 
pressure, and the resultant residue was subjected to extraction witii ethyl acetate. The organic layer was washed witii 
dilute hydrochloric acid and vwth saturated saline. The ttius-washed organic layer was dried over anhydrous magnesium 

50 sulfate, and the solvent was then distilled off. The resultant residue was purified by column chromatography on silica 
gel (developing solvent: n-hexane/ettiyl acetate) and subjected to aystallization from n-hexane/ethyl acetate to obtain 
90 mg (yield: 10.2%) of the titie compound. 
Appearance: colorless crystals. 
Melting point; 161-162«C. 

55 PMR (6 ppm. DMSO-de): 3.83(s.3H), 4.64(s.2H), 7.1-7.7(m.9H). 
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Example 14. Synthesis of 3-(2■6<l^meth^^benzQv^-1-DhenvlirnMazo^id^n-2.4^^ fComPQunc1 14): 

tn 30 ml of pyridine, were dissolved 1.1 g (6.25 mmoQ of 1-phenyfimidazolidin-2,4-dione and 1.12 g (6.65 mmol) of 
2.6Kjlmethyibenzoyl chloride to conduct a reaction at 60°C for 3 hours. After completion of the reaction, pyridine was 

5 distilled off under reduced pressure, and the resultant residue was subjected to extraction wHh ethyl acetate. The organic 
layer was washed with dilute hydrochloric acid and with saturated saline. The thus-washed organic layer was then dried 
over anhydrous magnesium sulfete, and the solvent was distilled off. The resultant residue was purified by column chro- 
matography on silica gel (developing solvent: n-hexane/ ethyl acetate) and subjected to crystallization from n-hex- 
ane/ethyt acetate to obtain 122 mg (yield: 5.8%) of the title compound. 

10 Appearance: colorless crystals. 
Melting point: 135-1 37«C. 

PMR (6ppm, CDQa): 2.33(s,6H), 4.40(s.2H). 7.0-7.6(m.8H). 

Example 15. Synthesis of 3 -(4-phQnylbenzoyl)-1 -phenyl -imida2Qlidin-2.4-dione fCompound 15): 

IS 

In a similar manner to Example 8, 530 mg (3.00 mmol) of 1 -phenylimidazolidin-2,4-dione were reacted with 650 mg 
(3.00 mmol) of 4-phenylbenzoyl chloride. After completion of the reaction, pyridine was distilled off under reduced pres- 
sure, and the resultant residue was subjected to extraction witii ethyl acetate. The organic layer was washed witii dilute 
hydrochloric acid and with saturated saline. The thus-washed organic layer was dried over anf^rous magnesium sulfate, 

20 and tiie solvent was then distilled off. The resultant residue was purified by column chromatography on silica gel (devel- 
oping solvent: n-hexane/ethyl acetate) and subjected to crystallization from n-hexana^ethyl acetate to obtain 100 mg 
(yield: 9.9%) of the titie compound. 
Appearance: colorless crystals. 
Melting point: 196-198*^0. 

25 PMR (5 ppm, CDCI3): 4.52(s,2H). 7.2-8.2(m.14H). 

Example 16. Synttiesis of 3 -benzovl-lK>henvlimidazolidin-4-one-2-thione f Compound 16): 

In a similar manner to Example 1, 1.8 g of N-benzene-suHbnyl-N'-phenyl-N'-ethoxycarbonylmethylthiourea were 
30 obtained from 1 .0 g (5.59 mmol) of ethyl phenytaminoacetate and 960 mg (5.89 mmol) of benzenesulfonyl isothiocyanate. 

From 1.6 g (4.68 mmol) of the thus-obtained thiourea derivative, 180 mg (yield: 13.0%) of the titie compound were 

obtained in a similar manner to Example 1 . 

Appearance: colorless crystals. 

Melting point: 172-1 74"C. 
35 PMR (6 ppm, CDCI3): 4.66{s,2H), 7.2-8. 1(m,1 OH). 

Example 17. Synthesis of 3-(3-phenoxvbenzoyl)-1-phenvl-imidazolidln-2.4-dione fComoound 17) : 

In a similar manner to Example 8. 500 mg (2.80 mmol) of 1-phenylimidazolldin-2.4-dione were reacted with 600 mg 
40 (3.00 mmol) of 3-phenoxybenzoyl chloride. After completion of the reaction, pyridine was distilled off under reduced 
pressure, and the resultant residue was subjected to extraction with ethyl acetate. The organic layer was washed with 
dilute hydrochloric acid and with saturated saline. The titus-washed organic layer was dried over anhydrous magnesium 
sulfate, and the solvent was then distilled off. The resultant residue was subjected to crystallization from n-hexane/etiiyl 
acetate to obtain 780 mg (yield: 69.9%) of tiie titie compound. 
45 Appearance: colorless crystals. 
Melting point: 157-158''C. 
PMR (6 ppm. CDCI3): 4.62(s.2H). 7.0-7.9(m.14H). 

Example 18. Svntiiesis of 3-(2-phenoxybenzovl)-lH3henvlimidazolldin-2.4-dlonB (Ck^moound 18) : 

50 

In a similar manner to Example 8, 500 mg (2.80 mmol) of 1 -phenylimidazolldin-2,4<lione were reacted with 700 mg 
(3.00 mmol) of 2-ph^xybenzoyl chloride. After corrpletion of tiie reaction, pyridine was distilled off under reduced 
pressure, arxj the resultant residue was subjected to extraction witii ethyl acetate. The organic layer was washed witti 
dilute hydrochloric acid and with saturated saline. The ttius-washed organic layer was dried over anhydrous magnesium 
55 sulfate, and the solvent was tiien distilled off. The resultant residue was purified by column chromatography on silica 
gel (developing solvent: n-hexane/etiiyl acetate) and subjected to aystalllzation from n-hexane/ethyt acetate to obtain 
360 mg (yield: 32.8%) of the titie compound. 
Appearance: colorless crystals. 
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Melting point: 127-128*C. 

PMR (6 ppm. CDCI3): 4.23(s.2H). 6.7-7.9(m.l4H). 

Example 19. Synthesis of 3-(4-phenoxvtienzenesulf6ny t)-1i3henyt-imidazQlidln-2.^ fCompound 19): 

5 

To a solution of 1 .25 g (8.29 mmoO of N-phenylaminoacetic acid in 100 mi of tetrahydrofuran, 2.0 g (8.29 mmoQ of 
4-phenQxybenzenesutfonyl isocyanate were ackJed at room temperature, and the resultant mixture was stirred for 16 
hours. After completion of the reaction, the liquid reaction mixture was cooled to O'C and added with 2.09 g (20.7 mmol} 
of triethylamine and 900 mg (8.29 mmol) of ethyl chloroacetate. followed l>y stirring at O'C for 1 hour. After completion 

10 of the reaction, the liquid reaction mixture was added with 40 ml of IN hydrochloric acid and 60 ml of saturated saline 
and subjected to extraction with ethyl acetate. After washing the resultant extract with water, it was dried over anhydrous 
sodium sultote and then concentrated under reduced pressure. The thus-obtained crude product was purified by column 
chromatography on silica gel (hexane/ethyl acetate « 3:1) and subjected to crystallization from hexane/ethyl acetate, 
thereby obtaining 310 mg (yield: 9.2%) of the title compound. 

15 Appearance: colorless crystals. 
Melting point: 157-157.5^0. 
PMR (d ppm, CDCI3): 4.32(s.2H). 7.0^.2(m.14H). 

Example 20. S^mthesisQf iKrfienvt-a-fS-met hQxvbenzenesuHbnvn-imidazdd fComPQund 20): 

20 

In a similar manner to Example 19, 0.30 g (yield: 3.8%) of the title compound was obtained from 3,39 g (22.5 mmol) 
of N-phenylaminoacelic acid and 4.78 g (22.5 mnrx)l) of 3-methaxybenzenesulfonyI Isocyanate. 
Appearance: colorless crystals. 
Melting point: 201-201.5'>Q 
25 PMR (6 ppm. CDCI3): 3.89(s.3H). 4.31(s,2H), 7.1-7.8(m.9H). 

Exanrple 21 . Synthesis of 1-Dhenvi-3-f4-methoxvbenzenesulfonvn- imidazolidin-2.4-diQne fComraound 21): 

In a similar manner to Example 19, 1.70 g (yield: 35.1%) of the title compound were obtained from 2.10 g (13.9 
30 mmol) of N-phenylaminoacetic acid and 2.95 g (1 3.9 mmol) of 4-methoxybenzenesulfbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 210.5-21 rC. 

PMR (6 ppm, DMSO-de): 3.86(s.3H), 4.51(s.2H), 7.1-8.0(m,9H). 

35 ExanrY)le 22. Synthesis of 3-(3.4-dimethoxybenzenesu lfnnvl)-1-phenvl-imida2Qlidin-2.4^iQne fCompQund 22): 

In a similar manner to Example 19, 2.01 g (yield: 38.7%) of the title compound were obtained from 2.09 g (13.8 
mmol) of N-phenytaminoacetic acid and 3.35 g (13.8 mmol) of 3,4-dimethaxybenzenesutfonyl isocyanate. 
Appearance: colorless crystals. 
40 Melting point: 209-210'»C. 

PMR (6 ppm, DMSOKJe): 3.83(s,3H), 3.87(s.3H). 4.51(s,2H), 7.1-7.7(m.8H). 

Example 23. Synthesis of 3-^4-fluorobenzen esulfonvl)-1-DhenvlHmidazolidin-2.4Kiione (Compound 23): 

45 In a similar manner to Exanple 19. 2.41 g (yield: 50.2%) of the title compound were obtained from 2.09 g (13.8 
mmol) of N-phenylaminoacetic acid and 2.75 g (13.8 mmol) of 4-f!uorobenzenesulfbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 1 96.5-1 97«C. 
PMR (6 ppm. DMSOdg): 4.51(s.2H). 7.1-8.2(m.9H). 

50 

Example 24. Synthesis of 3-/4-bromobenzenesulfonvl)-l H3henvl-lmidazolldln-2.4-<jione (Compound 24): 

In a similar manner to Example 19. 3.15 g (yield: 56.5%) of the titie conpound were obtained from 2.05 g (13.6 
mmol) of N-phenylaminoacetic acid and 3.55 g (13.6 mmol) of 4-bromobenzenesulfonyl isocyanate. 
55 Appearance: colorless crystals. 
Melting point: 190-191*0. 

PMR (6 ppm, DMSGKle): 4.50(s.2H). 7.0-8.0{m.9H). 
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Example 25. Synthesis of 3-f3<>henoxvben2enesulfonvn-1-Dhenvl-imidazdidin-2.^ (Comoound 251: 

In a similar manner to Exanrple 19, 2.04 g (yield: 45.3%) of the title compound were obtained from 1.67 g (11.1 
rnmoQ of N-phenylaminoacetic acid and 2.69 g (1 1 . 1 mmol) of 3-phenoxybenzenesulfbnyl isocyanate. 
5 Appearance: colorless crystals. 
Melting point: 150-1 SrC. 

PMR (6ppm. DMSOKlg): 4.52(s,2H), 7.1-7.8(m,14H). 

Example 26. Synthgsig pf 3>(4-nrtrtf?9nzy wwH»iy*)-1-ph9PylHmi0azQliclin-2,4Htft9n fCQmppuncI 2^: 



In a similar manner to Example 1 9. 0.54 g (yield: 1 1 .6%) of the title compound was obtained from 1 .87 g (1 2.4 mmoQ 
of N-phenylaminoacetic add and 2.82 g (12.4 mmoQ of 4-nitrobenzenesulfbnyf isocyanate. 
Appearance: colorless crystals. 
Melting point: 203.5-204.5<'C. 
IS PMR (5 ppm, DMSO-dg): 4.52(s.2H). 7. 1 -8.5(m,9H). 

Example 27. Synthesis of 3-(3.4-dimethylbenzenesuHbnvft-1'phenyl-imidazolidin-2.4-dione (Compound 27) : 

In a similar manner to Example 19, 1.93 g (yield: 49.6%) of the title compound were obtained from 1.63 g (10.8 
20 mmoQ of N-phenylaminoacetic acid and 2.78 g (1 0.8 mmd) of 3,4Kjlmethylbenzenesu]fbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 227-228«C. 

PMR (6 ppm. DMSOkIs): 2.32(s.6H), 4.52(8,2H), 7,1-7.8(m.8H). 

2S Example 28. Synthggig qf ^'ph^y\'^-[4^^Tr^^z^n^\JAHyl)^ (CQmpQiintf 29): 

In a similar manner to Example 1 9, 0. 1 1 g (yield: 28.3%) of the title compound was obtained from 0. 1 5 g (0.99 mmoO 
of N-phenylaminoacetic add and 0.26 g (0.99 mmol) of 4-phenylbenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
30 Melting point: 222-224°C. 

PMR (6 ppm, DMSO-de): 4.53(s.2H), 7.1-8.2(m.14H). 

Example 29. Synthesis of 3-(1.4-benzodioxane^sulfonyl)-1-phenvl-lmidazolidin-2.4KJIone (Compound 29) : 

3S In a similar rmnner to Example 19. 0.33 g (yield: 39.6%) of the title compound was obtained from 0.34 g (2.25 mmol) 
of N-phenylaminoacetic add and 0.56 g (2.22 mmoQ of 1,4-benzodioxane-6-sulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 225.5-226*C. 

PMR (6 ppm, DMSOKlfi): 4.3-4.3(m,4H), 4.51 (S,2H). 7.1-7.6(m.8H). 



Example 30. gynthggis gf 3-(4-ghlorQt?gnzenggiilfonYl)-1-(4-pheno)^gnYl)-imitfazQlijin-2,4-^iQne (Compg^jnd 30): 

In a Similar manner to Example 1 9, 0.53 g (yield: 51 .3%) of tiie titie compound was obtained from 0.57 g (2.35 mmol) 
of N-(4-phenoxyphenyl)aminoacetic add and 0.60 g (2.34 mmol) of 4-chlorobenzenesulfonyl Isocyanate. 
45 Appearance: colorless crystals. 
Melting point: 179.5-18rC. 

PMR (5 ppm. DMSOkIs): 4.50(s.2H), 6.9-8.1 (m,13H). 

Exarrple 31. Synthesis of 3-(4-chlorobenzenesulfonylM-f2-DhenoxyDhenvn-imidazolidin-2.4-dione fCompound 31) : 



In a similar manner to Example 19, 0.53 g (yieW: 51 .3%) of the titie corrpound was obtained from 0.57 g (2.35 mmol) 
of N-(2-phenoxyphenyl)aminoacetic add and 0.60 g (2.34 mmol) of 4-chlorobenzenesulfony1 isocyanate. 
Appearance: colorless crystals. 
Melting point: 179.5-18rC. 
55 PMR (6 ppm. DMSOKle): 4.50(s.2H), 6.9-8. 1(m.13H) • 
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Example 32. Synthesis of 3-^3-methoxvca rtonvlbenzenesulfonvn-1-Dhenvl-imida20lkjin-2 (Conroound 32): 

In a siniilar manner to Example 1 9. 0.41 g (yield: 47.4%) of the title compound was obtained from 0.35 g (2.32 mmol) 
of N-phenylamlnoacetic acid and 0.56 g (2.32 mmol) of 3-methoxycartx)nyfbenzenesutfonyt isocyanate. 
5 Appearance: colorless crystals. 
Melting point: 170-1 71 •C. 

PMR (6ppm. DMSCWe): 3.92(s,3H), 4.51(s,2H), 7.1n8.4{m.8H). 9.28{s.1H) 

Example 33. Synthesis of 3^3-allylQxvcartx)nylbenzenes ulfbnvlV1-DhenvtHmida2didln-2.4Hjio (Compound 33): 

10 

In a similar manner to Example 1 9. 0.99 g (yield: 1 9.9%) of the title compound was obtained from 0.37 g (2.45 mmol) 
of NiDhenylaminoacetic acid and 0.66 g (2.47 mmol) of 3-allyloxycarbonylbenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 155.5-1 56«C. 
15 PMR (6ppm, DMSOKJg): 4.50(s,2H). 4.8-4.9(d.2H), 5.2-5.5(d.2H). 6.0-6. 1(m,1H), 7.1-8.6(m,9H). 

Example 34. Synthesis of 3-f3-cart)oxvbenzenesulfonyl)-1-phenvl-imidazolidin-2 .4-dione (Compound 34): 

In 10 ml of a 10% solution of formic add in tetrahydrofuran (THF). were dissolved 400 mg (1.00 mmol) of 3-(3- 
20 allyfoxycartx)nylbenzenesulfonyi)-1-phenyt-imidazolidin-2,4-dlone obtained In Example 33. The resultant solution wad 
deaerated under reduced pressure. To the solution, 50 mg of tetrakis(trtphenylphosphine)palladlum and 50 mg of triphe- 
nylphosphine were added, followed by stinging at room temperature for 2 hours under shielding from the light. After 
completion of the reaction, the liquid reaction mixture was concentrated under reduced pressure, and crude crystals 
obtained as residue were collected by fOtration. washed with ethyl acetate and then dried, thereby obtaining 350 mg 
25 (yield: 97.0%) of the title compound. 
Appearance: colorless crystals. 
Melting point: 231-232''C (decomposed). 

PMR (6ppm, DMSO-dfi): 4.50(s.2H). 7.1-8.4(m.8H), 8.54(s,1H), 13.68(brs,1H). 

30 Example 35. Synthesis of 3-(3-methoxvcarbonvtben2enesulf6nvl)-1-D henvl-imidazolidin-2.4-dione (Compound 35): 

In a similar manner to Example 1 9, 0.28 g (yield: 32.3%) of the title conpound was obtained from 0.35 g (2.32 mmol) 
of N-phenylamlnoacetic acid and 0.56 g (2.32 mmol) of 3-methoxycarbonylben2enesulfonyl isocyanate. 
Appearance: colorless crystals. 
35 Melting point: 1 86.5-1 87.5*»C. 

PMR (6ppm, DMSO-de): 3.90(8m3H). 4.52(s.2H), 7.1-7.6(m.5H), 8.1-8.3(m,4H). 

Example 36. Synthesis of 3-(4-allylaxvcaftx)nvlbenzenesuHonvl)-1-phenvl-imidazolidin-2.4-dione (Compound 36) : 

40 In a similar manner to Example 19. 2.53 g (yield: 76.2%) of the titie compound w^e obtained from 1.25 g (8.28 
mmol) of N-phenylaminoacetic acid and 2.22 g (8.29 mmol) of 4-allyloxycartx)nylbenzenesuHonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 139-140.5*'C. 

PMR(6ppm. DMSO-de): 4.52(s,2H), 4.8-4.9(t.2H), 5.2-5.5(m.2H). 6.0-6. 1(m,1H). 7.1-8.3(m,9H). 

45 

Example 37. Synthesis of 3-(4^rtx)xvbenzenesutfonyl)-1-pheny l-lmida2o!idin-2.4-diQne (Compound 37): 

In a similar manner to Example 34, 1 . 10 g (yield: 54.3%) of the title compound were obtained from 2.4 g (5.62 mmol) 
of 3-(4-allylQxycarbonylbenzenesulfonyl)-1-phenyl-imidazoIidln-2.4-dlone obtained In Example 36. 
so Appearance: colorless crystals. 

Melting point: 230-233OC (decomposed). 

PMR (6ppm. DMSO-dg): 4.52(s.2H). 7.1-8.2(m,9H). 13.61(brs.1H). 

Example 38. Synthesis of 3-(4-metiioxycarbQnvimethvloxvben2enesulfonvl)-1-phenyl-imldazolidin-2.4KJlQne (Com- 
55 poiJnd 39): 

In a similar manner to Example 1 9, 0.35 g (yield: 42.7%) of ttie title compound was obtained from 0.31 g (2.05 mmol) 
of N-phenylaminoacetic acid and 0.55 g (2.04 mmol) of 4-methoxycartx)nylmethyloxyt)enzenesulfbnyl isocyanate. 
Appearance: colorless crystals. 
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Melting point: 204-206''C. 

PMR (6ppm, DMSOKle): 3.70(8nn3H). 4.51(s.2H), 4.96(8.2H). 7.1^.0(m.9H). 

Example 39. Synthesis of 3-(4-allylQxycaft)onytoxybenzenesulfbny^ (CompQund 39): 

5 

In a similar manner to Example 19, 3.25 g (yield: 68.3%) of the title compound were obtained from 1 .67 g (11 .1 
mmoO of Niahenylaminoacetic acid and 3.29 g (1 1.1 mmd) of 4-allyloxycart)onylaxybenzenesuHonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 165-167*'C. 

10 PMR (6ppm, DMSO^): 4.51(s.2H). 4.6H4.7(m,2H). 5.01(s,1H), 5.2-5.4(m.2H). 5.8-6.0(m.1H). 7.1-8.0(m,9H). 

Example 40. Synthesis of 3'(4-caftxaxvmethvloxvt3enzenesuffDnvO-1i3henvl-imidazolldin-2 .4-d (Compound 40): 

In a similar manner to Exanrple 34. 1 .75 g (yield: 66.5%) of the titie compound were obtained from 2.95 g (6.47 
15 mmoO of 3-(4-aIlyloxycarbonylaxybenzenesulfbnyi)-1-phenylimidazolldin-2.4<Jione obtained in Example 39. 
Appearance: colorless crystals. 
Melting point: 223.5-225''C (decomposed). 
PMR (6ppm. DMSOKle): 4.51(s.2H), 4.75(s,2H). 7.1-8.0(m,9H). 

20 Exarrple 41 . Synthesis of 3-(4-methoxvcait)QnvlmethylbenzenesulfonvlVlH3henv lHmidazolidin-2.4<fion (Compound 
411: 

In a similar manner to Example 19. 0.28 g (yield: 33.1%) of the title compound was obtained from 0.33 g (2.19 mmol) 
of N-phenylaminoacetic acid and 0.56 g (2.18 nvnoQ of 4-niethQxycartX)nylmethylbenzenesulfonyt isocyanate. 
25 Appearance: colorless crystals. 
Melting point: 204-206*'C. 

PMR (5ppm, DMSO^): 3.62(s.3H). 3.86(s.2H), 4.53(s,2H), 7.1-8.1(m.9H). 

Example 42. Syntiiesis of 3-f4-allvlaxvcarbonvlmethvlbenzenesutfonvn-lH3henvl -inrTidazolid^ (Compound 
30 421: 

In a similar manner to Example 19, 1.37 g (yield: 56.3%) of the titie compound were obtained from 0.89 g (5.89 
mmol) of Niahenylamlnoacetic acid and 1.65 g (5.88 mmd) of 4-allyloxycarbonylmethylbenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
35 Melting point: 152-1 54'C. 

PMR (5ppm. DMSOKie): 3.90(s.2H). 4.53(s,2H). 4.4-5.9(m.5H). 7.1-8.1(m,9H). 

Example 43. Synthesis of 3-f4-cartx)xvmethvlbenzenesulfonvi)-1-phenvl-imida zdidin-2.4-dione (Compound 43): 

40 In a similar nnanner to Example 34, 0.75 g (yield: 76.6%) of ttie titie compound was obtained from 1 . 1 7 g (2.65 mmol) 
of 3-(4-allyloxycartx)nylmethylbenzenesulfbnyl)-1-phenyl-imidazdidin-2,4<Jione obtained in Example 42. 
Appearance: cdorless crystals. 
Melting point: 239-239.5*C (decomposed). 

PMR (5 ppm. DMS0<l6): 3.75(s.2H). 4.53(s,2H). 7.1-8.0(m.9H). 12.57(8,1 H). 

Example 44. Synthesis of 3-(3-metiioxycarbQnv1methylbenzenesutfonyl)-1-p henyl-imida2Qlidin-2.4^iQne (Compound 



45 



441 



In a similar manner to Example 19. 0.23 g (yield: 27.1%) of the titie conpound was obtained from 0.33 g (2.1 9 mmx)l) 
50 of N-phenylaminoacetic add and 0.56 g (2. 1 8 mnrwl) of 3-methoxycarbonylmetiTylbenzenesulfonyi isocyanate. 
Appearance: cdorless crystals. 
Melting point: 151-5-152«C. 

PMR (6 ppm, DMSO^le): 3.63(S.3H). 3.89(s.2H). 4.54(s.2H). 7.1-8.0(m.9H). 
55 Example 45. Synthesis of 3-(3-allvlQxvcarbonvlmethylbenzenesutfonvn-lH3he nvl-imidazolidin-2.4KjiQne (Compound 

In a similar manner to Example 1 9. 0.55 g (yield: 1 3,6%) of the titie compound was obtained from 1 .48 g (9.80 mmxjl) 
of N-phenylamvnoacetic add and 2.76 g (9.80 mmol) of 3-allyioxycartx)nylmethylbenzenesulfonyl isocyanate. 
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Appearance: colorless crystals. 
Melting point: 124-125*'C. 

PMR (6ppm. DMSCWe): 3-92(s.2H). 4.54{s,2H). 4.4-6.0(m,5H). 7.1-8.0(m.9H). 

5 Example 46. Synthesis of 3-(3-carboxvmethvlbenzenesulfo nvn-lHPhenvl-imi(teQlid (Confound 46): 

In a similar manner to Example 34, 80 mg (yield: 22.7%) of the title compound were obtained from 0.43 g (0.97 
mmol) of 3-(3-aIlylaxycartx)nyImethylbenzenesulfonyl)Oi3henyl-imidazdidin-^ obtained in Example 45. 

Appearance: colorless crystals. 
10 Melting point: 205-206''C (decomposed). 

PMR (6ppm. DMSOde): 3.76(b.2H). 4.54(s.2H), 7.1-7.8(m.7H). 7.96(s.2H), 12.53(s.1H). 

Example 47. Synthesis of 3-f3-N-methvlDiDerazvlcarbonvlb enzenesulfonvn-1-Dhenvt-imldazoildin-2.4<ii^ (Com- 
pound 47) : 

T5 

In 1.0 mi of thionyl chloride, were suspended 200 mg (0.56 mmol) of 3-(3-carboxybenzenesutfonyl)-1-pheny1-imi- 
dazolidin-2.4-dione obtained in Exarrple 34, and the suspension was stirred at 80*'C for 2 hours to form an acid chloride. 
After completion of the reaction, the liquid reaction mixture was concentrated under reduced pressure. The resultant 
residue was dissolved in 25 ml of THR and 0.065 ml (0.59 mmoQ of N-methylpiperazine was added to the resultant solu- 
20 tion while chilling with ice water, followed by stirring for 30 minutes. Colorless crystals deposited In the liquid reaction 
mixture were collected by filtration, thereby obtaining 140 mg (yield: 52.6%) of the title compound as the hydrochloride. 
Appearance: colorless crystals. 
Melting point: 15M53*'C. 

PMR (6ppm, DMSO^e): 2.76(s.3H), 2.8-3.8(m,8H). 4.52(s,2H), 7.1-8.2(m.9H). 10.9-1 1.2(brs.1H). 

25 

Example 48. Synthesis of 3-(4-N-methvlDiperazvlcarbony lbenzenesulfbnvn-1-DhenvtHmidazolldin-2.4<ilone (Com- 
PQVnd 48): 

In a similar manner to Example 47. 230 mg (yield: 86.5%) of the title compound were obtained as the hydrochloride 
30 from 0.20 g (0.56 mmol) of 3-{4-carboxybenzenesulfbnyl)-1-phenyi-inrTidazoli<fin-2,4^ione obtained in Example 37. 
Appearance: colorless crystals. 
Melting point: 212-214*C. 

PMR (5ppm, DMSO-dg): 2.75(s,3H). 2.9-3.8(m,8H). 4.53(s.2H). 7.1-8.2(m.9H). 11.14(s.1H). 

35 Exanple 49. Synthesis of 3-(4-N-methvlpiperazvlcarbQnvlmethyloxyb6nzenesutf onYl)-1 -phenvl-imldazolidln-2.4-diQne 
(CQmpQtin<J49): 

In a similar manner to Example 47. 1 40 mg (yield: 53.7%) of the title compound were obtained as the hydrochloride 
from 0.20 g (0.51 mmol) of 3-(4-cartx)xymethyloxybenzenesulfonyl)-1-phenyi-imidazol»dln-2.4-dlone obtained In Exam- 
40 pie 40. 

Appearance: colorless crystals. 
Melting point: 150-1 54''C. 

PMR(5ppm, DMSO^Je): 2.74(s,3H). 2.9-3,5(m,8H), 4.52(s.2H). 5.09(s,2H). 7.1-8.0(m.9H). 9.8-10.5(brs,1H). 

45 Example 50. Synthesis of 3-(4-N-methvlpiDerazvlcart>onvimethylbenzenesulfonvl)-1 -Dhenvl-lmidazolidin -2.4-dione 
(Compound 50) : 

In a similar manner to Example 47. 80 mg (yield: 30.3%) of the title compound were obtained as the hydrochloride 
from 0.20 g (0.53 mmol) of 3-(4<afboxymethyibenzenesulfonyl)-1-phenyl-imidazolidln-2,4-dlone obtained In Example 
50 43. 

Appearance: colorless crystals. 
Melting point: 177-178X. 

PMR (6ppm. DMSOKle): 2.79(s.3H). 2.9-3.9(m,8H). 3.53(s.2H), 4.53(s,2H). 7.1-8.3(m.9H). 9-4-9.9(brs.1H). 

55 Exanple 51 . Synthesis of 3-(3.4-dlchlorobenzenesulfonYn-1-Dhenvl-lmidazolidin-2.4<ilone (Compound 51) : 

In a similar manner to Example 19. 0. 14 g (yield: 5.0%) of the title compound was obtained from 1 .06 g (7.02 mmol) 
of N-phenylaminoacetic acid and 1.65 g (7.02 mmol) of 3.4-dlchlorobenzenesuHonyl Isocyanate. 
Appearance: colorless crystals. 
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Melting point: 217-218«C. 

PMR (6ppm, DMSO^): 4.42{6.2H), 7.3-7.6(m.5H). 7.8-8.5(m,3H). 

Example 52. Synthesis of 1 -(4-acetvlanmnophenyO-3-(4-chlQfobenzenesulfonyi)-i^ (Conpound 52) : 

5 

In a similar manner to Example 19. 100 mg (yield: 22.7%) of the title compound were obtained from 0.23 g (1 .1 1 
mmoO of N-(4-acetylamino)phenylaminoac6tic acid and 0.26 g (1 .1 1 mmoQ of 4-chlorobenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 250-25rC. 
JO PMR (6 ppm. DMSOKlg): 2.06(s.3H). 4.54(s.2H). 7.5-7. 7(m,4H). 7.8^.3(m.4H). 

Example 53. Synthesis of 1 -(4-t-txjtoxvcart)onylDhenyO-3-(4-chlorobenzenesulfbnvn-imida20li (Compound 
521: 

15 In a similar manner to Exanrple 19, 1 .5 g (yield: 36.7%) of the title compound were obtained from 2.26 g (9.00 mmol) 
of N-(4-t-butoxycart)onyi)phenylaminoacetic acid and 1 .96 g (9.0 mmoQ of 4-chtorobenzenesuIfbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 267*268*'C. 

PMR (6 ppm. DMSO-de): 1.52(s.9H). 4.52(s,2H), 7.6-8, 1(m,8H). 

20 

Example 54. Synthesis of 1-f4-caibaxvDhenvn-3-f4-chlorobenzenesu tfonvn-imidazolidin-2.4-dione (Compound 54): 

In 1.5 ml of trrfluoroacetic acid (TFA), were dssolved 120 mg (0.27 mmol) of 1-(4-t-butaxycarbonyiphenyO-3-{4- 
chlorobenzenesulfbnyl)Hmidazolidin-2,4-dione obtained in Example 53. The resultant solution was stirred at room tern- 
25 perature for 10 minutes. The liquid reaction mixture was concentrated under reduced pressure and added with diethyl 
etiier. Crystals deposited were collected by f atration to obtain 90 mg (yield: 85.2%) of the titie compound. 
Af^)earance: colorless crystals. 
Melting point: 271-272«C. 

PMR (6 ppm. DMS0<l6): 4.51 (S.2H), 7.6-8. 1(m,8H). 

30 

Example 55. Syntiiesisof 1-(3-t-butoxvcafbonylDhenyO-3-(4-chlorobenzenesulfonyO-imidazolidin -2.^ 
SSI: 

In a similar manner to Example 19, 0.57 g (yield: 9.7%) of the titie compound was obtained from 3.26 g (13.0 mmol) 
35 of N-(3-t-butaxycartx)nyI)phenylaminoacetic add and 2.80 g (13.0 mmol) of 4-chloroben2enesultbny1 isocyanate. 
Af^earance: colorless crystals. 
Melting point: 167-168<'C. 

PMR (6 ppm, DMSO-dg): 1.53(s.9H). 4.54(s,2H). 7.5-8. 1(m.8H). 
40 Example 56. Synthesis of 1-(3-cari30Xvphenvl)-3-f4-chlQrQ-ben2enesuHbnvn-im idazQlidin-2.4-dione (Compound 56V 

In a similar manner to Example 54. 160 mg (yield: 74.5%) of the titie compound were obtained from 250 mg (0.55 
mmol) off 1-(3-t-butoxyphenyl)-3-(4-chlorobenzenesul1bnyl)-imldazolidin-2.4-dione obtained in Example 55. 
Appearance: colorless crystals. 
45 Melting point: 254-255<'C. 

PMR (6 ppm. DMSO-de): 4.54(s.2H). 7.5^.3{m.8H). 

Exanrple 57. Synthesisof 1-(2-t-butoxvcartK)nvtphenyO-3-(4K:hlorobenzenesulfonyO-imidazolid in-2^ 
52: 

50 

In a similar manner to Example 1 9, 0.12 g (yield: 6.8%) of tiie titie compound was obtained from 1 .00 g (3.98 mmol) 
of N-(2-t-butoxycarbonyl)phenylaminoacetic add and 0.87 g (4.0 mmol) of 4-chlorobenzenesulfonyl isocyanate. 
AppeararKe: colorless crystals. 
Melting point: 144-145**C. 
55 PMR (6 ppm. DMSOkIs): 1 .34(s.9H). 4.52(s,2H). 7.5-8. 1(m.8H). 
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Example 58. Synthesis of W2-carboxvDherTvl1^-f4-chlQrobenzenesulfbnvi)-im (Compound 58): 

In a similar manner to Example 54. 50 mg (quantitative) of the title compound were obtained from SO mg (0. 1 3 mmd) 
of 1-(2-t-butOKycartxxiylphenyl)-3-(4<hlorobenzene-8ulfbnyOHmidazolidi obtained in Example 57. 

Appearance: colorless crystals. 
Melting point: 208-209^0. 

PMR (5ppm. DMSC^de): 4.46(s.2H), 7.4-8.3(m.8H). 

Example 59. Synthesis of 3-(4-chlorobenzenBsulfonyn-1 -f3.4'dimethoxvDhenvl)Hmidazolidin'2.4^ione (Compound 59) : 



In a similar manner to Example 1 9. 0.92 g (yield: 44.8%) of the title compound was obtained from 1 .06 g (5.02 mnK}l) 
of N-(3.4-dimethox^phenytaminoacetic acid and 1.09 g (5.0 nrvnoi) of 4-chlorobenz6nesulfbnyl isocyanate. 
Appearance: colorless crystal. 
Melting point: 186-18700. 
15 PMR (6 ppm, DMSOKJg): 3.72(s,3H), 3.73(s,3H). 4.48(s.2H), 7.0-8.1 (m.7H). 

Example 60. Synthesis of 3-(3.4<jimethylbenzenesuHbnvl)-1-(3.4KJimethvlphenyl)-inTidazolid (Compound 
fiQl: 

20 In a similar manner to Example 19, 375 mg (yield: 18.1%) of the title compound were obtained from 1.00 g (5.59 
mmol) of N-(3,4-dimethyl)phenytaminoac6tic add and 1 .25 g (5.57 mmoX) of 3,4<jimethylbenzenesultbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 165-166<'C. 

PMR (6 ppm, CD3OD): 2.22(s,3H). 2.25(S.3H), 4.25(s,2H), 7.1-8.0(m.6H). 

25 

Example 61 . Synthesis of 3-(3.4-dimethoxvbenzenesulfonvn'1 -(3.4<Bmethvlphenyl)-imidazolldin-2.4-<iione (Compound 

m 

In a similar manner to Example 19. 754 mg (yield: 33.4%) of the title compound were obtained from 1.00 g (5.59 
30 mnrol) of N-(3.4-dimethyi)phenylaminoacetic acid and 1 .43 g (5.58 mvnof) of 3,4'dimethoxybenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 195-197»C. 

PMR (6 ppm, CDCI3): 2.23(6.3H), 2.25(s.3H). 3.96(S.6H). 4.27(s.2H). 7.0-7.9(m.6H). 

35 Example 62. Synthesis of 3-(3.4^ichlQrobenzenesul16nyl)-V(3.4-d imethylphenyl)-imidazolidin-2.4-diQne (Compound 
22): 

In a similar manner to Example 19, 1.06 g (yield: 45.9%) of the titie compound were obtained from 1.00 g (5.59 
mrtX)l) of N-(3,4<limethyl)phenylaminoacetic acid and 1 .48 g (5.58 mmoQ of 3,4Kjimelhexybenzenesulfonyj isocyanate. 
40 Appearance: colorless crystals. 
Melting point: 247-249°C. 

PMR (6 ppm, CDCI3): 2.23(s,3H). 2.26(s,3H), 4.31(s.2H), 7.1-8.3(m.6H). 

Exanple 63. Syntiiests of 3-(4"Chlorobenzenesulfonyl)-1-{3-nTorpholinocarbQnvlphenvlVimidazolidin-2.4<lion^ (Com- 
45 pound 63): 

Two hundred milligrams of (0.51 mmol) of 1 -(4-cartx>xyphenyO-3-(4-chlorobenzenesulfonyO-imidazolidin-2,4-dione 
(^ined in Example 54 were treated in a similar manner to Example 47 using morpholine in place of N-methylpiperazine. 
thereby obtaining 60 mg of the title compound (yield: 25.4%). 
50 Appearance: colorless crystals. 
Melting point: 248-253'>C. 

PMR (6 ppm. DMSO-de): 3.30-3.58(m,4H). 4.53(s.2H). 7.4-8. 1(m.8H). 

Example 64. Synthesis of 3-(4-chlorobenzenesutfonvl)-1 -f3-N-methN^piperazvlcarbonvlPhenvl)-imida2olidin-2.4-dione 
55 (Compound 64): 

In a similar manner to Example 47, 1 00 mg (yield: 38.2%) of the titie compound were obtained as the hydrochloride 
from 200 mg (0.51 mmol) of 1-(4-cartxjxy-phenyl)-3-(4-chloroben2enesulfonyl)-imidazolidi n-2,4-dione obtained in 
Example 54. 
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Appearance: colorless crystals. 
Melting point: 172-1 75"C. 

PMR (6 ppm. DMSO^Je): 2.76(s.3H), 3.4-3.6(m,8H), 4.55(s.2H). 7.5-8. 1 (m.SH). 

5 Exanple 65. Synthesis of 3-f4-alMQxvcart)Qnvtben2enesu lfonviV1-(3.4^tmethvtDh (Com- 
pound 65): 

In a similar manner to Example 1 9. 36 mg (yield: 3.8%) of the title compomd were obtained from 0.40 g (2.23 mmol) 
of N-(3.4<Gmethyl)phenylamlnoacetic acid and 629 mg (2.24 mmoQ of 4-allylQxycartx>nylbenzenesulfonyl isocyanate. 
10 Appearance: colorless crystals. 
Melting point: 145-149*0. 

PMR (6 ppm. CDOa): 2.22(s.3H). 2.25(s.3H). 4.29(s.2H). 4.86(d.2H), 5.3-6. 1{m,3H), 7.1-8.3(m,7H). 

Exanple 66. Synthesis of 3-(4-cartxaxybenzenQgulfbnyl)-1 ■(3.4-dim ethylphQnyl)-imidazolidin-2.4KfiQne (Compound 66): 

15 

In a similar manner to Example 54. 10 mg (yield: 54.5%) of the title compound were obtained from 20 mg (0.046 
mmoO of 3-(4-allyloxycarbonyiben2ene6ulfonyO-1-(3.4-dimetfiytphenyOHmi^ obtained in Example 65. 

Appearance: colorless crystals. 
Melting point: decomposed at 250''C. 
20 PMR (6 ppm. DMSO^y: 2.18(s.3H). 2.21(s.3H), 4.49(s.2H). 7.1-8.3(m,7H). 13.51(brs.1H). 

Example 67. Synthesis of 3-(3-allylQxycaffaonylbenzenesulfbnyl)-1- (3.4^imethytphenvl)-imidaM (Com- 
pound 67): 

25 In a similar manner to Example 19, 219 mg (yield: 22.8%) of the title compound were obtained from 0.40 g (2.23 
mmol) of N-(3,4-dmethyl)phenylaminoacetic acid and 629 mg (2.24 mmoO of 3-allyloxycartx)nylbenzenesuttonyI isocy- 
anate. 

Appearance: colorless crystals. 
Melting point: 169-1 70<'C. 

30 PMR (6 ppm. CDCI3): 2.22(s.3H). 2.25(s.3H), 4.29(s.2H). 4.86(d.2H), 5.3-6. 1(m,3H). 7.1-8.3(m,7H). 

Example 68. Synthesis of 3-(3-cafboxvbenzenesuHQnvl)-1 -(3.4-dimethvlDhenvn-imid azolidin-2.4-dione (Compound 68): 

In a similar manner to Example 54. 85 mg (yield: 46.6%) of the title compound were obtained from 201 mg (0.47 
35 mmol) of 3-(3-alIyloxycarbonylbenzenesuI1bnyl)-1 -(3.4-dimetiiylphenyi)Hmidazolidin-2,4-dione obtained in Example 67. 
Appearance: colorless crystals. 
Melting point: decomposed at 250^C. 

PMR (5 ppm. DMSO^le): 2.18(s,3H). 2.21(s.3H). 4.48{s.2H), 7.1-8.6(m,7H). 13.62(brs,1H). 

40 Example 69. Synthesis of 3-(3-cvanQbenzenesulfQnyl )-1i3henvl-tmidazQlidin-2.4Hdione (Compound 69): 

In a similar manner to Example 19, 484 mg (yield: 25.9%) of tiie title compound were obtained from 1.14 g (5.49 
mmol) of N-phenylaminoacetic acid and 1 . 1 4 g (5.49 mmol) of 3-cyanobenzenesuHbnyl isocyanate. 
Appearance: colorless crystals. 
45 Melting point: 1 94- 1 95*'C. 

PMR (6 ppm. DMSO^): 4.52(s.2H). 7.1-8.5(m,9H). 

Example 70. Synthesis of 3-(1-naDhthvlsulfonylV1-(phenvi)-imidci y?iiHin-P A-H jone (Conpound 70) : 

so To a solution of 787 mg (4.37 mmol) of ethyl N-phenylaminoacetate in 10 ml of benzene. 1 .16 g (88%. 4.37 mmol) 
of 1 -naphthalenesulfbnyl isocyanate were added, and the resultant mixture was stirred at room temperature for 3 hours. 
The liquid reaction mixture was then concentrated under reduced pressure, and the resultant residue was dissolved in 
a liquid mixture composed of 20 ml of 2N aqueous sodium hydroxide/I 0 ml of tet'ahydrofuran, and the solution was 
stirred for 1 hour while chilling witin ice water. After completion of tiie reaction, the liquid reaction mixture was neutralized 

55 and subjected to extraction with ethyl acetate. The extiact was washed wttii water, dried over anhydrous sodium sulfate, 
and tiien concentrated under reduced pressure. The resultant residue was dissolved In 30 ml of tetrahydrofuran. and 
the solution was cooled to 0**C and then added with 1 .10 g (10.93 mmol) of trietiiylamine and 522 mg (4.81 mmol) of 
ettiyl chloroacetate. followed by stining for 1 hour while chilling with ice water. After completion of tiie reaction, the liquid 
reaction mixture was added witii 20 ml of 1N hydrochloric add and 30 ml of saturated saline and then subjected to 
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extraction witfi ethyl acetate. After washing the resultant extract with water, rt was dried over anhydrous sodium suHate 
and then concentrated under reduced pressure. The thus-obtained crude product was purified by column chromatog- 
raphy on silica gel (hexane/ethyl acetate = 3: 1 ) and subjected to crystallization from hexane/ethyl acetate, thereby obtain- 
ing 150 mg (0.41 mmd) of the title compound as colorless crystals (yield: 9.4%). 
5 Melting point: 242-243^0. 

PMR (6ppm. DMSOde): 4.58(s,2H). 7.1-8.8(m.12H). 

Example 71 . Synthesis of 3-<2-naphthvlsuH Dnyf)-1-(phenvlVimida2olidin-2.4<liQne (Compound 71): 

10 In a similar manner to Example 70. 470 mg (1 .28 mmol; yield: 26.6%) of the title compound were obtained as white 
crystals from 860 mg (4.83 mmd) off ethyl N-phenylamino-acetate and 1 .39 g (81%. 4.83 mrnol) of 2-naphthalenesulfonyl 
Isocyanate. 

Melting point: 208-210'C. 

PMR (6ppm. DMSOdg): 4.52{s.2H), 7.1-8.3(m.11H). 8.76(s.1H). 

15 

Example 72. Synthesis of 1-(3-chlQrQphen yl)-3-{2H^aphthylsulfonyl)inftidazolidin-2.4-diQne (Compound 72): 

In accordance with the synthesis process (B), 1 .0 g (81%. 3.49 mmoQ of 2-naphthalenesul1bnyl isocyanate was 
added to a solution of 647 mg (3.49 mmoQ of N-3-chlorophenylaminoac6tic acid in 50 ml of tetrahydrofuran at room 

20 temperature, and the resultant mixture was stirred for 16 hours. After completion of the reaction, the liquid reaction 
mixture was cooled to O^'C and added with 881 mg (8.72 mmol) of triethylamine and 41 7 mg (3.84 mmoi) of ethyl chlo- 
roacetate. followed by stinring at O'^C fa 1 hour. After completion of the reaction, the liquid reaction mixture was added 
with 20 ml of IN hydrochlaic acid and 30 ml of saturated saline and sutijected to extraction with ethyl acetate. After 
washing the resultant extract with water, it was dried over anhydrous sodium sulfate and then concentrated under reduced 

25 pressure. The thus-obtained crude product was purified by column chromatography on silica gel (hexane/ethyl acetate 
r: 3:1) and subjected to crystallization from hexane/ethyl acetate, thereby obtaining 324 mg (0.81 mmol) of the title 
compound as white crystals (yield: 23.2%). 
Melting point: 194-198''C. 

PMR (5 ppm, DMSOde): 4.29(s,2H), 7.1-8.2(m.10H), 8.79(s,1H). 

30 

Example 73. Synthesis of 1-(3-chlorophenvn-3-(2-naphthvlsuHbnyl)imidazolldin-2.4<jione (Compound 73) : 

In a similar manner to Example 72, 500 mg (1 .25 mmol; yield: 33.1%) of the title compound were obtained as white 
crystals from 700 mg (3.77 mmol) of N-4-chlorophenylaminoacetic acid and 1.1 g (81%, 3.77 mmol) of 2-naphthale- 
35 nesulfonyl isocyanate. 
Melting point: 227-228*C. 

PMR (6 ppm. DMSO^e)- 4.51(s,2H), 7.4-8.3(m,10H), 8.76(s.1H). 

Example 74. Synthesis of 1-(2-chlorophenvn-3-(2-naphthvlsulfonyl)imidazolidin-2.4<lione (Compound 74) : 

40 

In a similar manner to Example 72, 366 mg (0.91 mmol; yi^d: 26.1%) of the titie compound were obtained as white 
crystals from 650 mg (3.5 mmol) of N-2-chlorcphenylaminoacetic acid and 1 .0 g (81%. 3.5 mmd) of 2-naphthalenesul- 
fonyl isocyanate. 
Melting point: 155-1 59'»C. 
45 PMR (6 ppm. DMSO-dg): 4.38(s.2H). 7.3-8.2(m,10H). 8.78(s.1H). 

Example 75. Synthesis of 1-(3.4-dichlorophenyl)-3-(2-n aphthylsutfonyl)imidazdidin-2.4<lione (Comoound 75): 

In a similar manner to Example 72. 150 mg (0.34 mmol; yield: 9.9%) of the titie compound were obtained as white 
50 crystals from 770 mg (3.5 mmol) of N-3.4-dichlorophenylaminoacetic acid and 1.0 g (81%, 3.5 mmd) of 2-naphthale- 
nesuHonyi isocyanate. 
Melting point: 223-225''C. 

PMR (6 ppm. DMSO-de): 4.27(s.2H). 7.3-8.2(m.9H). 8.79(s.1H). 

55 Example 76. Synthesis of V(3.4<limelhvlphenvl)-3-f2-naphthvlsulfQn vl)imidazolidin-2.4-dione (Compound 76): 

In a similar manner to Example 70, 290 mg (0.75 mmol; yield: 13.0%) of tiie titie compound were obtained as white 
crystals from 1.19 g (5.74 mmd) of ethyl N'3,4-dimethylphenylaminoacetate and 1.65 g (81%, 5.74 mmoO of 2-naph- 
thalenesutfonyl isocyanate. 
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Melting point: 190-192'»C. 

PMR (&ppm. DMSOKlfi): 2,21(6.3H). 2.23(s.3H). 4.28(s.2H). 7.1-a2(m.9H). 8.80(s.1H). 

Example 77. Synthesis of 1-(1-naphthvl^-3-(2-naphthylsu ffQnyl)inii^ (ComoQutYi ITi: 

5 

In a sintilar manner to Exanple 70. 120 mg (0.29 mmol; yield: 8.0%) of the trtle compound were obtained as white 
crystals from 830 mg (3.62 mmol) of ethyl N-1 -naphthytaminoacetate and 1 .05 g (81%. 3.62 mmol) of 2-naphthalenesul- 
fonyt isocyanate. 
Melting point: 189-1 9rC. 
10 PMR (6ppm, DMSOkIs): 4.37(s,2H), 7.3-8.2(m,13H), 8.82(s.1H). 

Example 78. Synthesis of 1-M-Dhenvn-3-n -naDhthovn-imidazolidin-2.4<llone (ConfUX>und 78): 

In accordance with the synthesis process (C), 950 mg (5.40 mmol) of 1 -phenylimidazolidin-2.4-dione were dissolved 
IS in 1 0 ml of pyridine, and the solution was chilled with ice water. To this solution, 1 g (5.28 mmoQ of 1 -naphthoyi chloride 
was added, and the resuttarrt mixture was stirred for 1 hour while chilling with ice water, followed by stirring at room 
temperature for 5 hours. The liquid reaction mixture was poured into IN hydrochloric acid, followed by extraction with 
ethyl acetate. After washing the resultant extract with saturated saline, it was dried over anhydrous sodium sulfate. The 
solvent was distilled out of the extract and the resultant residue was purified by column chromatography on silica gel 
so (hexane/ethyl acetate » 3: 1) and subjected to crystallization from hexane/ethyl acetate, thereby obtaining 270 mg (0.84 
mrnoQ of the titie compound as white crystals (yield: 1 5.5%). 
Melting point: 192-196*»C. 

PMR (6ppm. DMSO-dfi): 4.64(s,2H), 7.1^.5(m.12H). 

25 Example 79. Synthesis of 1-n-DhenvlV3-(2-naDhthovn-imidazolidin -2.4-dione (Compound 79): 

In a similar nr^nner to Example 78. 150 mg (0.46 mmol; yield: 8.6%) of the titie compound were obtained as white 
crystals from 950 mg (5.40 nmol) of 1-phenylimidazolidin-2.4-dione and 1 g (5.28 mmol) of 2-naphthoyl chloride. 
Melting point: 217-219*»C. 
30 PMR (6ppm, DMSO-de): 4.69(s.2H). 7.1^.2(m,11H), 8.77(s,1H). 

Example 80. Synthesis of 3'(4-chlorobenzenesulfQnvlM-(3-QuinQlvn- imidazolidin-2.4-dione (Compound 80): 

In a similar manner to Example 19. 410 mg (yield: 46.8%) of the title compound were obtained from 0.44 g (2.18 
35 mmol) of N-(3-quinoly!)aminoacetic acid and 0.48 g (2.20 mmol) of 4-chlorobenzenesulfbnyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 237-238*'Q 

PMR (6ppm, DMSO^e): 4.71(s.2H), 7.6^.3(m.8H), 8.49(m,1H), 9.29(m.1H). 

40 Example 81 . Synthesis of 3-(2-naphthylsulfonvlVW3^ui nolvl)-imida2olidin-2.4-dione (Compound 81): 

In a similar manner to Example 19, 120 mg (yield: 13.8%) of the title conrpound were obtained from 0.44 g (2.18 
mmol) of N-(3-qulnolyI)aminoacetic acid and 0.77 g (2.20 mmol) of 2-naphtiiylsuHbnyl isocyanate. 
Appearance: colorless crystals. 
45 Melting point: 225-226*C. 

PMR (6 ppm, DMSOKis): 4.73(s.2H), 7.6-8.5(m.10H), 8.89(m,1H). 9.28(m.1H). 

Example 82. Synthesis of 3-(4-chiorobenzenesulfonvl)-1 -(2-Pvridvl)-imida20lidin-2.4-dione (Compound 82) : 

so In a similar manner to Exarrple 19. 70 mg (yield: 4.5%) of the title compound were obtained from 0.68 g (4.47 mmol) 
of N-(2-pyridyl)aminoacetic acid and 0.98 g (4.50 mmol) of 4-chlorobenzenesulfonyl isocyanate. 
Appearance: colorless crystals. 
Melting point: 211-212'»a 

PMR (6 ppm. DMSOKle): 4.53(s,2H). 7.25(m,1H). 7.8-8.2(m,6H), 8.43(m,1H). 

55 

Exanple 83. Synthesis of 1-(5-chloropvridin-2-vl)'3'(4-chlorobenzenesulfonvl)-imidazolidin-2.4 -dione (Compound 83): 

In a similar manner to Example 19, 260 mg (yield: 31.7%) of the title compound were obtained from 0.37 g (1 .98 
mmol) of N-(5-chIoropyridin-2-yl)aminoacetic acid and 0.43 g (1.98 mmol) of 4-chlorobenzenesulfonyl isocyanate. 
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Appearance: colorless crystals. 

Melting point: 237-238''C (deconposed). 

PMR (Sppm, DMSOde): 4.35(s,2H). 7.1-8.3(m.7H). 

5 Example 84. Synthesis of ^-f4^hlo^obenz enes^lfonv^V1■f2K>^mmidv^-tmidazolidn-2.4<lione fComoound 84): 

In a similar manner to Example 19, 700 mg (yield: 65.7%) of the title compound were obtained from 0.46 g (3.01 
mmol) of N-(2-pyrimidyOaminoacetic add and 0.66 g (3.03 mmol) of 4-chlorobenzenesuKbnyl isocyanate. 
Appearance: colorless crystals. 
70 Melting point: not lower than 250*'C (decomposed). 
PMR (6 ppm. DMSOde): 4.52(8,2H), 7.2-6.8(m,7H). 

Test Example 1 . Determination of inhibito ry activitv against chvmase: 

IS Human cardiac chymase was purified according to the process of Urata et al. (see the literature described al3oye). 
and the inhibitory activities of the hydantoin compounds according to tiie present Invention against the chymase were 
determined in the following manner. Namely, 10 ^1 of the purified chymase and 5 fil of a solution of a sample to be tested 
in dimethyl sulfoxide (hereinafter abbreyiated as "DMSO") were added to 10 ^il of a 20 mM Tris-hydrochloric acid buffer 
(pH 7.5) containing 2 M KCI, and the resultant mixture was preincubated at 37*C tor 10 minutes and then added with 

20 25 jil of a 1 mM solution of Ang I, followed by incubation at 37*C for 30 minutes. Then. 50 \l\ of 30% acetic acid were 
added to stop the enzyme reaction. On the other hand. 5 fU of DMSO were added in place of the solution of the test 
sample to similarly conduct a reaction as a blank test. 

After conpletion of the reaction, each liquid reaction mixture was subjected to high performance liquid chromatog- 
raphy on Develosil ODS-5 (product of Nomura Kagaku, 4.6 mm across x 150 mm long) to develop it at a linear concen- 

25 tration gradient ttiat the concentration of acetonitrile in 0.05% trifluoroacetic add (hereinafter abbreviated as TFA") is 
increased from 0% to 60% in 10 ntinutes at a flow rate of 2.0 mlAnin. Monitoring was performed by tiie absorbance 
measurements at 210 nm. Peaks were identified by comparison with standard sdutions of Ang I and Ang II. The areas 
of the peaks were determined by an integrator to quantitate Ang I and Ang II. thereby calculating chymase activity. The 
inhibitory activity against chymase was determined by calculating an inhftjition rate, median inhibitory concentration 

^ (ICso) on the basis of the value in the blank test. 

All the imidazolidine derivatives according to the present invention strongly inhibit the human chymase at concen- 
trations of 100 ^M. With respect to typical compounds thereof, tiie IC50 values are shown in Table 1 . 

Test Example 2. Determination of inhibitory activity against catheosin G: 

35 

To a 20 mM Tris-hydrochloric acid buffer (pH 7.5) containing 2 M KCI, were added 20 ^1 of a solution with cathepsin 
G (product of Calbiochem Co.) derived from human neutrophil dissolved at a concentration of 2 \iQfm\ in the same buffer, 
and 5 Jit of a DMSO solution of a sample to be tested, and the resultant mixture was preincubated at 37*'C for 1 0 minutes 
and then added witii 25 fil of a 1 mM solution of Ang I. followed by incubation at 37*0 for 30 minutes. Then. 50 jii of 

40 30% acetic acid were added to stop the enzyme reaction. On the other hand. 5 ^il of DMSO were added in place of the 
solution of the test sample to similariy conduct a reaction as a blank test. After completion of the reaction, each liquid 
reaction mixture was treated by high performance liquid chromatography in the same manner as in Test Example 1 to 
quantitate Ang I and Ang II. thereby calculating cathepsin G activity. The inhibitory activity against cathepsin Q was 
determined by calculating an inhibition rate, median inhibitory concentration (IC50) on the basis of the value in the blank 

45 test. The results thereof are shown in Table 1 . 

Test Example 3. Determination of inhibitory activity against chvmotrvDsin: 

To 12 ^1 of a 20 mM Tris-hydrochloric add buffer (pH 7.5) containing 2 M KCI, were added 8 nl of a solution with 
so bovine pancreas a-chymotrypsin (product of Sigma Chemical Co.. TypelO dissdved at a concentration of 8 jig/ml in a 
20 mM aqueous solution of CaCl2 containing 1 mM HCI. and 5 jil of a DMSO solution of a sample to be tested, and the 
resultant mixture was preincUbated at 37'*C for 1 0 minutes and then added with 25 m^I of a 1 mM solution of Ang I, followed 
by incubation at 37'C for 15 minutes. Then, 50 fil of 30% acetic add were added to stop tiie enzyme reaction. On tiie 
other hand. 5 \i\ of DMSO were added in place of the sdution of tiie test sample to similarly conduct a reaction as a 
55 blank test. After corrpletion of the reaction, each liquid reaction mixture was treated by high performance liquid chro- 
matography in the same manner as in Test Example 1 to quantitate Ang I arxl Ang II. thereby calculating chymotrlpsin 
activity. The inhibitory activity against chymofrypsin was determined by calculating an inhibition rate, median inhibitory 
concentration (IC50) tf^e basis of the value in the blank test. The results thereof are shewn in Table 1 . 
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Table 1 



5 
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Inhbitory activities against enzymes (ICso, fiM) 


Compound No. 


Chymase 


Cathepsin 


Chymotrypsin 


1 


0.30 


1.5 


0.5 


5 


2.6 


4.5 


7.0 


10 


3.7 


0.96 


3.5 


15 


14.0 


3.2 


6.9 


20 


0.58 


8.0 


3.7 


25 


0.80 


3.3 


1.4 


30 


28.0 


4.8 


39.0 


35 


0.029 


0.34 


1.8 


40 


10.0 


7.0 


34.0 


45 


0.45 


4.5 


3.5 


50 


0.85 


11.0 


5.2 


55 


15.0 


9.8 


70.0 


60 


0.06 


1.7 


33.6%* 


65 


0.027 


1.9 


8.5 


70 


0.55 


1.8 


1.6 


75 


0.047 


0.52 


2.4 


80 


0.17 


19.0 


90.0 



*: Expressed t)y inhbitton % at 100 ^M. 



35 

Preparation Example 1 . Preparation of tat)les : 

One hundred grants of Con^und (1), 22.5 g of microcrystalline cellulose and 2.5 g of magnesium stearate were 
mixed, and this mixture was tableted by a single tablet machine, thereby preparing tablets 9 mm in diameter and 250 
40 mg In weight, which each contain 200 mg of Compound (1). 

Preparation Example 2. Preparation of granules : 

Thirty grams of Compound (1). 265 g of lactose arxj 5 g of magnesium stearate were thoroughly mixed, and the 
45 mixture was compression-molded. The resultant molding was then ground or granulated and screened, thereby obtaining 
good granules containing 10% of Compound (1) and having a size of 20-50 mesh. 

Preparation Example 3. Preparation of rectal sig^oositorv : 

50 Witepsol H-1 5 (product of Dynamit Nobel Co.) was heated and melted, and Compound (6) was added to the melt 
to give a concentration of 12.5 mg/ml. The mixture was uniformly kneaded and then charged into molds for rectal sup- 
pository in an amount of 2 ml per mold. The thus-obtained moldings were cooled to obtain rectal suppositories each 
containing 25 mg of Conpound (6). 

55 INDUSTRIAL APPLICABILITY 

According to the present invention, there can be provided a novel Imidazolidine derivative, a chynrtase inhibitor 
comprising the same as an active ingredient and a medicine comprising the same as an active ingredient, typified by a 
prophylactic and therapeutic agent for a disease of the cardiac or circulatory system, which is caused by the abnormal 
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acceleration of production of Ang II. In the human, at least two pathways, in which Ang I is converted to Ang II, exist. 
One is a pathway in which ACE participates, and the other is a pathway in which chymase participates. Accordingly, the 
inhit)ition of chymase permits the prophylaxis of and treatment for various diseases of the cardiac or circulatory system, 
which are called by the abnormal acceleration of production of Ang II, even in a region in which any ACE inhibitor 
exhibits no effect 



wherein A and B are identical with or different from each other and mean individually an aromatic hydrocarbon group 
which may be substituted by 1 -3 sut)stituerTts selected from halogen atoms, alkyi groups having 1 -4 carbon aton^, 
alkoxy groips having 1-4 cartoon atoms, alkylenedioxy groups having 1-4 carbon atoms, a phenoxy group, a nitro 
group, a cyano group, a phenyl group, alkancylamino groups having 2-5 cart>on atoms, a cartxixyt group which may 
be esterif ied witii an alkyI or alkenyl group having 1 -4 cartxm atoms, carboxyalkyl groups which may be esterif ied 
witii an alkyI a alkenyl group having 1-4 cartx)n atoms, cartx)xyalkytoxy groups which may be esterif ied with an 
alkyI or alkenyl group having 1-4 cartx)n atoms. N-alkytpiperazinylcarbonyt groups. N-alkylpiperazinylcartx)nylalkyl 
groups, N-alkylpiperazinylcartX)nylalkyloxy groups, and a mapholinocartx)nyl group: X denotes a sulfonyl or carb- 
onyl group; and Y stands for an oxygen or sulfur atom. 

2. A medicine corrprising the imidazolidine derivative according to Claim 1 as an active ingredient. 

3. The medicine according to Claim 2, which is a prophylactic and therapeutic agent for a disease of tine heart or 
circulatory system, which Is caused tjy the abnormal acceleration of production of angiotensin II. 

4. The medicine according to Claim 2, which is a prophylactic and therapeutic agent for a disease of ttie cardiac or 
circulatory system selected from heart failure, cardiac hypertrophy, congestive cardiopathy, hypertension, arterio- 
sclerosis, peripheral circulatory failure, vascular restenosis after the operation of percutaneous transluminal coro- 
nary angioplasty, and diabetic and nondiabetic nephropathy. 

5. A chymase inhibitor comprising tiie imidazolidine derivative according to Claim 1 as an active ingredient. 

6. A medicinal composition comprising the imidazolidine derivative according to Claim 1 and a pharmaceutically per- 
missible carrier. 

7. Use of ttie imidazolidine derivative according to Claim 1 for a medicine. 

8. A method of preventing and treating a disease of ttie heart or circulatory system, which is caused by ttie abnormal 
acceleration of production of angiotensin II. comprising administering an effective amount of the imidazolidine deriv- 
ative according to Claim 1 to a patient. 



Claims 



1. 



An imidazolidine derivative represented by the following general formula (1): 
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